
J. Vertebral Subluxation Res., August 3, 2003 1Upper Cervical Chiropractic Care for a Patient with Chronic Migraine Headaches

CASE STUDY
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Summarizing an Additional 100 Headache Cases
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ABSTRACT
Objective: To review the effectiveness of chiropractic care us-
ing an upper cervical technique in the case of a 35-year-old
female who presented with chronic daily tension and migraine
headaches, and to summarize, in an Appendix, the examination
findings and results for 100 additional chronic headache cases.
Clinical Features: At age 23, the patient, a professional ice
skater, sustained a concussion by hitting her head against the
ice. Prior to the concussion, no health problems were reported.
Following the concussion, tension and migraine headaches en-
sued. Symptoms persisted over the next twelve years, during
which time the patient utilized daily pain medications.
Intervention: During the patient’s initial chiropractic exami-
nation, evidence of a subluxation stemming from the upper cer-
vical spine was found through thermographic and radiographic
diagnostics. Chiropractic care using an upper cervical technique
was administered to correct and stabilize the patient’s upper
neck injury. Diagnostics and care were performed in accordance

with the guidelines of the International Upper Cervical Chiro-
practic Association.
Outcome: Evaluation of the patient’s condition occurred by
doctor’s observation, patient’s subjective description of symp-
toms, and thermographic scans. All headaches were absent fol-
lowing three months of care. At the conclusion of her case at
one year, all symptoms remained absent.
Conclusion: The onset of the symptoms following the patient’s
fall on her head; the immediate reduction in symptoms corre-
lating with the initiation of care; and the complete absence of
all symptoms within three months of care; suggest a link be-
tween the patient’s concussion, the upper cervical subluxation,
and her headaches. Further investigation into upper cervical
trauma as a contributing factor to headaches should be pursued.

Key Indexing Terms: upper cervical spine, chiropractic,
migraine, cluster, tension, sinus, headache, trauma,
thermography

INTRODUCTION
The following case report describes a 35-year-old profes-

sional ice skater’s fall on her head at age 23; the onset of head-
aches following the blow to the head; the intervention of chiro-
practic care utilizing an upper cervical technique; and her symp-
tomatic response. An appendix details the examination find-
ings and results utilizing the same upper cervical chiropractic
procedure in 100 additional chronic headache cases.

Reports documenting successful treatment of patients with
headaches using chiropractic care are limited primarily to
Palmer’s research conducted seventy years ago (using a similar
upper cervical technique), which was never published in a peer-
reviewed, indexed fashion.1-2 Palmer’s chiropractic care included
paraspinal thermal scanning using a neurocalometer (NCM), a
cervical radiographic series to analyze upper cervical misalign-
ment, and a specific upper cervical adjustment performed by
hand. Positive results (symptoms were dramatically improved

and/or eliminated) were achieved in approximately 1000 head-
ache cases (from 5000 Palmer Research Clinic cases) whose
upper cervical subluxations were corrected.

The rationale for the use of chiropractic care in this case was
to correct the patient’s upper cervical subluxation that was dis-
covered during her initial evaluation. Patients with other neu-
rological conditions such as Parkinson’s disease and Multiple
Sclerosis, who presented with similar upper cervical
subluxations, also responded favorably to chiropractic inter-
vention.3-4 It should be noted that, in such cases, patients re-
ported a substantial blow to the head or whiplash injury prior to
the onset of symptoms and diagnoses. This case suggests a cor-
relation between a blow to the head, upper cervical subluxation,
and neurological disease, and serves to establish a foundation
for future research.
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CASE REPORT
This 35-year-old female attended a chiropractic evaluation

and recalled her health history following a concussion twelve
years prior. Medical records obtained from the patient’s neu-
rologist confirmed her history, diag-
noses, and treatment.

At age 23, the patient, a professional
ice skater, fell and hit her head against
the ice. She was temporarily rendered
unconscious and diagnosed with a con-
cussion.

In the ensuing months, she noticed
the onset of headaches. The headaches
worsened in frequency and severity over
time. She thought the heavy headdresses
she wore as costumes in ice skating per-
formances aggravated the headaches.
She stated that migraine headaches oc-
curred every month during her men-
strual period and usually two to three
times throughout the other three weeks of a month. Lesser head-
aches occurred every day in between the migraines. At approxi-
mately age 29, she thought the headaches increased in severity
and frequency. She reported that she awakened everyday with
a headache and rarely went to sleep without one. In describing
the headache location, she stated that the pain started in her
neck or base of her skull and then spread to her forehead, temple,
or side of her head. Although she never experienced aura pre-
ceding migraine onset, she often suffered with nausea and vom-
iting. She reported she took Tylenol with codeine almost every
night in order to sleep through the pain, Ibuprofen several times
per week, and Maxalt with every migraine. Her physician rec-
ommended she incorporate stress reduction, good sleep, hydra-
tion, nutrition, exercise, and eliminate “food triggers”, but her

headaches continued. Her sister, a massage therapist who fre-
quently massaged the patient, said her right trapezius muscle
was chronically hypertonic.

After the patient’s medical history was recorded, her evalu-
ation was performed in accordance
with the guidelines of the Interna-
tional Upper Cervical Chiropractic
Association (IUCCA) through their
Applied Upper Cervical Biomechan-
ics (AUCB) program.5 It should be
noted that there are numerous chiro-
practic techniques that focus upon
the upper cervical spine; however,
only the technique used in this case
will be discussed in this report.

A paraspinal thermal analysis was
performed with the Tytron C-3000
(Figure 1- Titronics Research and
Development) from the level of C7
to the occiput according to thermo-

graphic protocol.6-8 (Figure 2) Paraspinal digital infrared imag-
ing, which measures cutaneous infrared heat emission, is a form
of thermography, a neurophysiological diagnostic imaging pro-

Figure 1: A patient being scanned
with the Tytron C-3000 system

Figure 2
Tytron C-3000 Thermographic Protocols

Environmental Controls —

• The temperature of your office should be held around 70
degrees Fahrenheit.

• No direct cooling or heating vent drafts should bear on
the scanner.

• The scanner should not be placed in direct sunlight.
• Place the scanner holder away from the computer moni-

tor and CPU.

Patient Preparation —

• 15 minutes of office acclimation time must occur before
scanning the patient.

• The patient’s spine must be disrobed or loosely gowned
during acclimation.

• The patient must remain free from direct heating or cool-
ing drafts.

• No direct sunlight should bear on the patient while in the
office.

• No EMS, TENS, US, hot or cold packs, or acupuncture
before scanning.

• The patient must be free from sunburn.

Figure 3: Example of cervical side to side thermal compari-
son. Normal  scan (top), Thermal Asymmetries at multiple
levels (bottom).
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cedure. Thermography has been established in chiropractic as a
practical and sensitive test for spinal nerve root irritation, ar-
ticular facet syndromes, peripheral nerve injuries, sympathetic
pain syndromes, and the vertebral subluxation complex.9-11 Since
the amount of blood passing through the skin is directly con-
trolled by the sympathetic nervous system (through control of
dilation or constriction of blood vessels), the temperature of
any one area of the skin reflects the neurological control of that
area. Normal or abnormal skin temperature then becomes an
indicator of normal or abnormal neurological function. In blind
studies comparing thermographic results to that of CAT scan,
MRI, EMG, myelography, and surgery, thermography was
shown to have a high degree of sensitivity (99.2%), specificity
(up to 98%), predictive value, and reliability.12-14 Thermogra-
phy has been effective as a diagnostic tool for breast cancer,
repetitive strain injuries, headaches, spinal problems, TMJ con-
ditions, pain syndromes, arthritis, and vascular disorders, to
name a few.15-24 A limited number of articles have been pub-
lished demonstrating the use of paraspinal thermal imaging as
an integral part of upper cervical protocol, including reports of
patients with Parkinson’s disease and Multiple Sclerosis.3-4

Compared to established normal values for the cervical spine,
the subject’s paraspinal scans contained thermal asymmetries
of 0.6ºC. (Figure 3) According to cervical thermographic guide-

lines, thermal asymmetries of 0.5ºC or higher indicate abnor-
mal autonomic regulation or neuropathophysiology.25-28

In addition to revealing thermal asymmetries, the subject’s
scans displayed static thermal differences (Figure 4), thus, a
thermal “pattern” was established. “Pattern analysis” of
paraspinal temperatures, first developed by Palmer, has received
increased attention in chiropractic research.3-4,29-39

Because upper cervical misalignments were suspected in this
patient, a precision upper cervical radiographic series was per-
formed.40 The x-ray equipment included a laser-aligned frame
(American X-ray Corporation) to eliminate image distortion.
To maintain postural integrity, this subject was placed in a po-
sitioning chair using head clamps. In addition, the patient was
aligned to the central ray using a laser (Titronics Research and
Development) mounted on the x-ray tube. The four views (lat-
eral, anterior-posterior, anterior-posterior open mouth, and base
posterior) enabled examination of the upper cervical spine in
three dimensions: sagittal, coronal, and transverse. Analysis of
the four views was directed towards the osseous structures (fo-
ramen magnum, occipital condyles, atlas, and axis) that are in-
timately associated with the neural axis.40 (Figure 5) Left later-
ality and left anteriority of atlas was found (Figure 6).

In accordance with AUCB upper cervical protocol, the two
criteria used to determine subluxation in this case were thermal
asymmetry (measured by paraspinal thermal imaging) and ver-
tebral misalignment (measured by cervical radiographs). Be-
cause both criteria (0.6ºC thermal asymmetry and left laterality
and anteriority of atlas) were met, a care plan was discussed
with the patient. In addition, it was recommended that the sub-
ject continue her medical treatment and medications unless oth-
erwise advised by her physician.

Following the patient’s consent, chiropractic care began with
an adjustment to correct the left laterality and anteriority of at-

Figure 4: Establishment of static pattern.

Scan 2

Scan 1

Figure 5, Drawing Lines of Mensuration
(See Figure 6, page 4)

To determine laterality from the anterior-posterior open mouth
film, a horizontal line was drawn across the upper one-third
of the foramen magnum’s arch from cortex to cortex. The
foramen magnum line was bisected with a vertical median
line from the film’s top to bottom.

Using a compass’s point on the vertical line, arcs were drawn
through each lateral mass of atlas. Using the left lateral mass
as the constant, if the right lateral mass stayed within the
right arc, the atlas was listed as “left”. If the right lateral mass
extended beyond the right arc, the atlas was listed as “right”.

 Axis laterality was determined by locating the position of the
odontoid and spinous processes according to the vertical me-
dian line. To determine atlas rotation from the base-posterior
film, an atlas plane line was drawn through the transverse
foramen of atlas. The next line was drawn horizontally across
the cortical borders of the clivus (ossification center of the
skull) from cortex to cortex. This skull line was bisected.

Atlas rotation was determined by using a protractor to mea-
sure the difference between the bisected skull line and the
atlas plane line. An angle less than 90 degrees represented
“anteriority”. An angle more than 90 degrees represented “pos-
teriority”.
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See Figure 5, page 3 for explaination of how lines of mensuration were drawn.

Figure 6: Patient XRays with Lines of Mensuration



J. Vertebral Subluxation Res., August 3, 2003 5Upper Cervical Chiropractic Care for a Patient with Chronic Migraine Headaches

las. To administer the adjustment, the patient was placed on a
knee-chest table with her head turned to the left (Figure 7). The
knee-chest posture was chosen because of the accessibility of

the anatomy to be cor-
rected. Using the left
posterior arch of atlas as
the contact point, an ad-
justing force was intro-
duced by hand.41 The
adjustment’s force (force
= mass X acceleration)
was generated using
body drop (mass) and a
toggle thrust (accelera-
tion).

Next, the patient was
placed in a post-adjust-
ment recuperation suite
for fifteen minutes as per
thermographic proto-
col.6-8 (Figure 2) After

the recuperation period, a post-adjustment thermal scan was
performed. The post-adjustment scan revealed a thermal differ-
ence of only 0.1 ºC, which was considered normal according to
established cervical thermographic guidelines (compared to the
pre-adjustment differential of 0.6 ºC). Therefore, resolution of
the patient’s presenting thermal asymmetry (elimination of the
thermal “pattern”) was achieved. (Figures 8 & 9).

All subsequent office visits began with a thermal scan. An
adjustment was administered only when the patient’s present-
ing thermal asymmetry (“pattern”) returned. If an adjustment
was given, a second scan was performed after a fifteen-minute
recuperation period to determine whether restoration of normal
thermal symmetry had occurred. This subject’s office visits
occurred two times per week for the first two weeks of care,
one time per week for the following four weeks, two times per
month for the following month, and one time per month there-
after.

After the first adjustment, during the first two weeks of care,
thermal asymmetry was present at two office visits so two ad-
justments were performed. The patient reported experiencing
two severe headaches during the first two weeks of care. She
still awakened daily with a headache, but she claimed the pain
was milder and that it resolved by the afternoon. She also stated
her neck was feeling looser and better and that she required less
pain medication.

During weeks three through five, thermal scans were nor-
mal so no adjustments were administered. The patient could
not recall experiencing any headaches and did not use any pain
medication during these three weeks.

Between weeks six and eight, two adjustments were per-
formed and two mild headaches were reported.

During the third month of care, no adjustments were neces-
sary, no headaches were reported, and no medication was used.

At the end of the third month of care, the subject was in-
volved in an auto accident in which another car unexpectedly
turned in front of her. During her office visit the following day,
she claimed she was traveling at approximately 30 miles per

hour when she hit the other car. Her symptoms included neck
pain and headaches since the accident. She also reported expe-
riencing soreness in her left foot and leg from braking at the
time of impact. Her thermal scan indicated a return in thermal
asymmetry. Cervical radiographs were retaken to ensure no frac-
tures or dislocations had taken place as well as to determine
whether her original x-ray findings had been altered. The films
were taken and analyzed as previously illustrated. No change
in x-ray listing was found. Accordingly, she was adjusted as
previously described. Within a week after this adjustment, all
neck soreness and headaches had dissipated and no further ad-
justments were required.

During the nine months following the accident, the subject
was examined once per month. Thermal symmetry was present
at each visit, so no adjustments were administered. The patient
had not experienced a single headache during that time and had
not required any pain medication. During the year of care, no
other intervention was reported that could have provided an
alternative explanation for the dramatic improvement of the
patient’s condition.Figure 7: Example of patient posi-

tioning for knee-chest adjustment.

Figure 8

These graphs demonstrate when the patient was not “in
pattern” and no adjustment was given on those days.
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Figure 9

Example of post adjustment scan with loss of pattern.

Example of pre-adjustment pattern.

Example of pre and post scans together.

DISCUSSION
Consider the case chronology.  A healthy, 23-year-old fe-

male sustained a concussion by falling on her head. During the
subsequent months, tension and migraine headaches ensued.
Advice and treatment was sought but the headaches persisted
for twelve years. During a chiropractic evaluation utilizing an
upper cervical technique, an upper cervical subluxation was
found. After the initial adjustment to the patient’s upper neck
was administered, the patient’s symptoms began to subside and
continued to improve until absent during the care period.

As the patient was healthy prior to the fall on her head and
developed symptoms following the concussion, it follows that
the impact had a causal effect on her health problems. Hun-
dreds of medical references substantiate this deduction by nam-
ing head and neck trauma as a cause of headaches.42-62

Medical references also name the brainstem as a primary
site for headache origin.63-65 According to researchers, migraine
headaches have been attributed to malfunctions of the brainstem
trigeminal nucleus and brainstem serotonergic pathways that
affect nerves and blood vessels in the head. It is thought that
abnormal activation of sympathetic nerves triggers vasocon-
striction within the brain stem. Consequently, the blood supply
to the brain is reduced, causing the dilation of arteries within
the brain to meet the brain’s oxygen supply. This vasodilation
is the source of headache pain.

The relationship between the upper cervical spine and the
brainstem is an area requiring further research. Since chiroprac-
tic care appeared to stimulate the patient’s symptomatic improve-
ments, then it follows that the care may have generated im-
provement in her brainstem function. The theory discussed be-
low is proposed to explain the relationship between upper cer-
vical subluxation and neurological dysfunction.

After a spinal trauma, central nervous system facilitation can
occur from an increase in afferent signals to the spinal cord
and/or brain coming from articular mechanoreceptors.66-70 The
upper cervical spine is uniquely at risk for this problem be-
cause it possesses inherently poor biomechanical stability (lacks
intervertebral discs and vertical zygapophyseal joints) along with
the greatest concentration of spinal mechanoreceptors. Due to
central nervous system facilitation from the upper cervical
mechanoreceptors, hyperafferent activation of the sympathetic
vasomotor center in the brainstem and/or the superior cervical
ganglion may occur and may ultimately lead to headaches.
Therefore, reversal of the upper cervical injury could alleviate
activation of the sympathetic nervous system, thereby elimi-
nating headaches.

In summary, the following hypothesis for the cause and cor-
rection of the patient’s condition is submitted. The patient’s fall
on her head caused the spraining of spinal ligaments in her up-
per neck, allowing for an upper cervical subluxation. Due to
the upper cervical subluxation, a variety of complex, detrimen-
tal neurological changes developed (probably originating in the
brainstem), which ultimately allowed for the manifestation of
the patient’s headaches. The patient’s symptoms remained until
the upper cervical subluxation was discovered and reduced.
Once the patient’s upper cervical alignment was corrected and
stabilized, irritation to the central nervous system was elimi-
nated and the patient’s normal neurophysiology was restored.

CONCLUSION
This case report details the medical history and symptoms

of a 35-year-old female suffering from headaches for twelve
years after a fall on her head; the twelve-month intervention of
chiropractic care utilizing an upper cervical technique; and the
patient’s symptomatic response. Evidence of an upper cervical
subluxation was found using thermographic and radiographic
diagnostics. It was corrected by performing a specific adjust-
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ment by hand to the first cervical vertebra according to radio-
graphic findings. The upper neck subluxation could have been
caused by an ice skating fall in which the patient sustained a
concussion. The patient’s headaches were absent by the third
month of care and remained absent at the conclusion of the
patient’s case at twelve months.

An additional 100 chronic headache cases, detailed in the
Appendix, were examined and cared for using the same upper
cervical procedure. Similar favorable results were produced in
the majority of patients. To confirm this positive outcome, it is
recommended that a more extensive study using control sub-
jects be performed. In addition, further investigation into upper
cervical injury and resulting neuropathophysiology as a pos-
sible etiology or contributing factor to headaches should be
pursued.
APPENDIX:
SUMMARY OF 101 CHRONIC HEADACHE CASES
The appendix summarizes 101 cases (the case study plus 100
additional cases) examined and cared for in the author’s private
practice over a five-year period in a non-study environment
without control subjects and does not purport to be a controlled
research study. Rather, this appendix serves to provide a foun-
dation for future research due to the common examination find-
ings in all subjects and the positive results achieved with this
upper cervical chiropractic procedure.

 All headache patients were examined and cared for with the
previously described upper cervical chiropractic procedure,
according to the protocol of the International Upper Cervical
Chiropractic Association. The four chronic headache catego-
ries suffered by the subjects included migraine, cluster, tension,
and sinus. From 101 headache patients, 37 migraine cases, 57
tension cases, 1 cluster case, and 6 sinus cases were examined.
Patients ranged in age from 5 to 77 years. Frequency of head-
aches ranged from one headache per month to daily headaches.
Patients had experienced headaches between 1 and 57 years.
All patients had been diagnosed by their physicians and most
had suffered for years in pain and “had tried everything” to find
relief including but not limited to pain medications (prescrip-
tions, over the counter, injections, etc.), massage, rolfing, acu-
puncture, herbs, cervical manipulation, Chinese medicine, bio-
feedback, hormone pills, etc.

Statistics of each case (age, gender, headache type, years
duration, number of headaches per month before and after care,
etc.) are located in Table 1. Upon examination with paraspinal
digital infrared imaging, all patients showed static thermal asym-
metry of at least .5ºC, or thermal “pattern”. In addition, all pa-
tients’ laser-aligned cervical radiographs showed upper cervi-
cal deviation from the neural axis. Since all patients showed
evidence of upper cervical subluxations upon examination and
all patients consented to care, upper cervical care was adminis-
tered to all 101 patients. Before beginning care, patients were
cautioned to continue medical treatments unless otherwise ad-
vised by their physicians. It should be noted that twenty addi-
tional headache patients were examined and accepted for care
during the same time period but chose to discontinue care dur-
ing the early treatment weeks due to personal, financial, or other

reasons. Therefore, those additional patients’ data were omit-
ted from this report.

All 101 cases are found in Table 1. The migraine case dis-
cussed in the case report, Case 24, will be used to illustrate the
table. Column 2 of the table lists the patient’s headache diagno-
sis: migraine (M), tension (T), cluster (C), or sinus (S). Since
Case 24 suffered both daily tension and migraine headaches,
“T & M” is noted. Columns 3 and 4 list the patient’s age (35)
and gender (F). Column 5 lists the number of years headaches
were present before the patient sought help from upper cervical
care (12 years for Case 24). Column 6 lists the number of months
of care required to achieve the substantial reduction or elimina-
tion of headaches. Since Case 24 was headache-free by the third
month of care, “3” is listed. Column 7 lists the degree of ther-
mal deviation in each patient’s paraspinal thermal scan (.6ºC
for Case 24). Column 8 lists each patient’s upper cervical x-ray
listing (ALA for Case 24). Atlas listings are depicted with later-
ality of left (L) or right (R) and rotation of anterior (A) or pos-
terior (P). The lateral movement of axis is listed to the left (ESL)
or right (ESR). Finally, Column 9 lists whether a patient re-
called a trauma to his/her head and/or neck that could have
caused the upper cervical subluxation found during examina-
tion. Since Case 24 recalled multiple falls on the ice as a pro-
fessional ice skater including one concussion, “yes” was noted.
Columns 10 and 11 list the number of headaches suffered per
month prior to and subsequent to upper cervical care. Since
Case 24 suffered daily headaches prior to upper cervical care
and no headaches after care, “30” and “0” are listed.

From a total of 101 cases, 85 patients’ headaches were com-
pletely resolved within 1 to 8 months of upper cervical care.
Twelve of the remaining cases were improved in that their head-
aches were greatly reduced but some residual headaches oc-
curred. All patients under the age of 18 had their headaches
resolved within two months of care. Most adult cases were re-
solved within four months. Some subjects required six months
or more to achieve maximum benefit, but these were patients
who had suffered with headaches for many decades. Four cases
showed little to no improvement.

When questioned, 87 of 101 patients recalled at least one
specific traumatic event (fall, accident, whiplash, concussion)
that preceded their headache onset and could have caused their
upper cervical subluxation. The most common traumas included
whiplash and/or concussion as a result of auto accidents and
traumas during sports including skiing, cycling, horse back
riding, ice skating, football, gymnastics, snow boarding, skate
boarding, etc. Frequently, parents of children with headaches
reported that their child had a difficult birth requiring forceps
or suction and concluded that perhaps birth trauma had been
the source of their child’s upper cervical injury.
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History # HA per  # HA per
Case HA Age Gender Years of # Months Thermal X-Ray of Month Month
No. Type   HA of Care Deviation Listing Trauma Before Care After Care

1 ..............C ............ 44 ........... M ............ 20 ........... 2 .............. 0.7 ........... ARP .......... YES ............ 30 .................. 0
2 ............. M ............ 44 ........... F ............. 10 ........... 5 .............. 0.7 ........... ESL .......... YES ............ 10 .................. 3
3 ............. M ............ 48 ........... M .............. 4 ........... 1 .............. 0.5 ........... ARA .......... YES .............. 1 .................. 0
4 ............. M ............ 52 ........... F ............. 13 ........... 8 .............. 1.0 ............ AL ........... YES .............. 4 .................. 0
5 ............. M ............ 40 ........... F ............. 10 ........... 1 .............. 0.7 ........... ALA ........... NO ............... 2 .................. 0
6 ............. M ............ 49 ........... F ............... 4 ........... 5 .............. 0.5 ............ AL ........... YES ............ 10 .................. 2
7 ............. M ............ 23 ........... F ............. 14 ........... 1 .............. 1.6 ............ AL ........... YES .............. 1 .................. 0
8 ............. M ............ 25 ........... F ............. 18 ........... 3 .............. 0.5 ........... ESL .......... YES .............. 4 .................. 0
9 ............. M ............ 47 ........... F ............. 10 ........... 1 .............. 0.5 ........... ALA .......... YES .............. 4 .................. 0
10 ........... M ............ 47 ........... F ............. 26 ........... 2 .............. 0.5 ........... ALP .......... YES .............. 1 .................. 0
11 ............ M ............ 28 ........... F ............. 18 ........... 6 .............. 0.5 ........... ESR ........... NO ............. 20 .................. 4
12 ........... M ............ 59 ........... M ............ 30 ........... 2 .............. 0.7 ........... ALP .......... YES .............. 2 .................. 0
13 ........... M ............ 23 ........... M .............. 6 ........... 6 .............. 0.5 ........... ESR .......... YES ............ 30 .................. 0
14 ........... M ............ 53 ........... F ............. 30 ........... 3 .............. 0.6 ........... ARP .......... YES .............. 4 .................. 0
15 ........... M ............ 48 ........... F ............. 28 ........... 6 .............. 0.7 ........... ESL ........... NO ............. 21 .................. 2
16 ........... M ............ 46 ........... F ............... 6 ........... 2 .............. 0.5 ........... ESR .......... YES .............. 4 .................. 0
17 ........... M ............ 46 ........... F ............. 35 ........... 8 .............. 0.5 ............ AR ............ NO ............. 16 .................. 4
18 ........... M ............ 48 ........... F ............. 35 ........... 6 .............. 0.5 ............ AL ........... YES .............. 2 .................. 0
19 ........... M ............ 53 ........... F ............. 40 .......... 10 ............. 0.5 ............ AR ............ NO ............. 30 ................ 25
20 ........... M ............ 24 ........... F ............... 5 ........... 1 .............. 0.5 ........... ALP .......... YES .............. 2 .................. 0
21 ........... M ............ 25 ........... F ............. 20 ........... 3 .............. 0.5 ........... ARA .......... YES ............ 30 .................. 0
22 ........... M ............ 27 ........... F ............... 2 ........... 3 .............. 0.6 ........... ESL .......... YES .............. 2 .................. 0
23 ........... M ............ 42 ........... F ............. 25 ........... 2 .............. 0.5 ........... ARA .......... YES .............. 1 .................. 0
24 ........ M & T ......... 35 ........... F ............. 12 ........... 3 .............. 0.6 ........... ALA .......... YES ............ 30 .................. 0
25 ........ M & T ......... 19 ........... F ............... 2 ........... 1 .............. 1.0 ........... ALA .......... YES .............. 5 .................. 0
26 ........ M & T ......... 49 ........... F ............. 40 ........... 2 .............. 0.5 ........... ESR ........... NO ............. 30 .................. 0
27 ........ M & T ......... 48 ........... F ............. 35 ........... 1 .............. 0.7 ........... ARA .......... YES .............. 5 .................. 0
28 ........ M & T ......... 28 ........... F ............... 4 ........... 2 .............. 1.0 ........... ESL .......... YES ............ 20 .................. 0
29 ........ M & T ......... 67 ........... F ............. 57 ........... 6 .............. 0.5 ............ AR ........... YES .............. 4 .................. 1
30 ........ M & T ......... 12 ........... F ............... 1 ........... 3 .............. 0.5 ............ AR ............ NO ............. 12 .................. 0
31 ........ M & T ......... 44 ........... F ............. 36 ........... 4 .............. 1.0 ........... ALA .......... YES ............ 30 .................. 2
32 ........ M & T ......... 15 ........... F ............... 2 ........... 3 .............. 1.1 ........... ESL .......... YES ............ 30 .................. 2
33 ........ M & T ........... 9 ........... M .............. 3 ........... 1 .............. 0.5 ............ AL ........... YES ............ 10 .................. 0
34 ........ M & T ......... 34 ........... F ............. 22 ........... 6 .............. 0.5 ........... ESL ........... NO ............. 30 .................. 1
35 ........ M & T ......... 43 ........... F ............. 30 ........... 4 .............. 0.6 ............ AR ........... YES ............ 10 .................. 0
36 ........ M & T ......... 45 ........... F ............... 3 ........... 6 .............. 0.5 ........... ARP .......... YES .............. 8 .................. 0
37 ........ M & T ......... 45 ........... F ............. 25 ........... 7 .............. 0.6 ............ AL ........... YES ............ 30 ................ 15
38 ........ M & T ......... 41 ........... F ............... 6 ........... 3 .............. 0.5 ........... ESL .......... YES .............. 8 .................. 0
39 ............ S ............ 47 ........... M ............ 20 ........... 1 .............. 0.5 ........... ALP .......... YES .............. 8 .................. 0
40 ............ S ............ 43 ........... F ............. 20 ........... 2 .............. 0.6 ........... ALA .......... YES .............. 2 .................. 0
41 ............ S ............ 52 ........... F ............... 8 ........... 2 .............. 0.5 ............ AR ........... YES .............. 4 .................. 0
42 ............ S ............ 16 ........... F ............... 3 ........... 2 .............. 0.7 ........... ARP ........... NO ............... 1 .................. 0
43 ............ S ............ 36 ........... F ............. 12 ........... 6 .............. 0.5 ............ AR ........... YES ............ 30 ................ 20
44 ............ S ............ 16 ........... F ............... 9 ........... 2 .............. 0.5 ............ AR ........... YES .............. 4 .................. 0
45 ............ T ............ 48 ........... F ............. 20 ........... 3 .............. 0.5 ........... ESR ........... NO ............... 4 .................. 0
46 ............ T ............ 17 ........... F ............... 7 ........... 2 .............. 0.5 ........... ALA .......... YES .............. 8 .................. 0
47 ............ T ............ 56 ........... F ............. 14 ........... 1 .............. 0.8 ........... ARP .......... YES .............. 8 .................. 0
48 ............ T ............ 30 ........... M .............. 4 ........... 2 .............. 0.5 ........... ESL .......... YES ............ 30 .................. 0
49 ............ T ............ 50 ........... F ............... 5 ........... 3 .............. 0.5 ........... ESL .......... YES ............ 30 .................. 0
50 ............ T ............ 61 ........... F ............... 2 ........... 1 .............. 0.5 ............ AR ........... YES .............. 4 .................. 0
51 ............ T ............ 26 ........... F ............... 6 ........... 3 .............. 0.5 ........... ESL .......... YES .............. 8 .................. 0
52 ............ T ............ 46 ........... F ............. 23 ........... 3 .............. 0.6 ........... ARA .......... YES .............. 8 .................. 0
53 ............ T ............ 36 ........... F ............... 6 ........... 1 .............. 0.5 ........... ALA .......... YES ............ 30 .................. 0
54 ............ T ............ 11 ........... M .............. 5 ........... 1 .............. 0.5 ........... ESL .......... YES .............. 8 .................. 0
55 ............ T ............ 62 ........... F ............... 2 ........... 5 .............. 0.6 ........... ESL .......... YES .............. 5 .................. 0
56 ............ T ............ 41 ........... M .............. 1 ........... 3 .............. 0.9 ............ AR ........... YES ............ 10 .................. 0
57 ............ T ............ 52 ........... F ............... 2 ........... 1 .............. 0.9 ............ AR ........... YES ............ 30 .................. 0
58 ............ T ............ 37 ........... F ............. 15 ........... 4 .............. 0.5 ........... ARA .......... YES ............ 30 .................. 0
59 ............ T ............ 41 ........... F ............. 10 ........... 4 .............. 1.0 ........... ESR .......... YES ............ 30 .................. 0

Table 1. Data For 101 Chronic Headache Cases
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60 ............ T ............ 60 ........... F ............. 50 ........... 6 .............. 0.5 ........... ESR .......... YES ............ 10 .................. 2
61 ............ T ............ 28 ........... F ............. 11 ........... 2 .............. 1.2 ........... ESR .......... YES .............. 2 .................. 0
62 ............ T ............ 28 ........... F ............... 2 ........... 4 .............. 0.5 ............ AR ........... YES ............ 30 .................. 0
63 ............ T ............ 48 ........... F ............. 40 ........... 4 .............. 0.5 ........... ESL .......... YES ............ 30 .................. 0
64 ............ T ............ 17 ........... M ............ 10 ........... 2 .............. 0.5 ........... ARP .......... YES .............. 5 .................. 0
65 ............ T ............ 50 ........... F ............... 1 ........... 1 .............. 1.5 ........... ARA .......... YES .............. 5 .................. 0
66 ............ T ............ 36 ........... F ............. 17 ........... 1 .............. 0.6 ........... ALA .......... YES .............. 5 .................. 0
67 ............ T ............ 55 ........... F ............... 2 ........... 1 .............. 0.5 ........... ESR .......... YES .............. 5 .................. 0
68 ............ T ............ 40 ........... F ............. 20 ........... 6 .............. 0.5 ............ AL ........... YES .............. 5 .................. 1
69 ............ T ............ 54 ........... F ............. 20 ........... 6 .............. 0.6 ........... ESR .......... YES ............ 30 .................. 2
70 ............ T ............ 54 ........... M ............ 15 ........... 1 .............. 0.5 ............ AR ........... YES .............. 2 .................. 0
71 ............ T ............ 48 ........... F ............... 3 ........... 4 .............. 0.5 ........... ESL .......... YES ............ 20 .................. 0
72 ............ T ............ 52 ........... M .............. 5 ........... 2 .............. 0.5 ............ AL ........... YES .............. 5 .................. 0
73 ............ T ............ 26 ........... F ............... 1 ........... 1 .............. 0.5 ........... ARP .......... YES .............. 8 .................. 0
74 ............ T ............ 33 ........... F ............. 10 ........... 2 .............. 1.0 ........... ARA ........... NO ............... 4 .................. 0
75 ............ T ............ 40 ........... F ............... 7 ........... 3 .............. 0.5 ........... ESR .......... YES ............ 30 .................. 0
76 ............ T ............ 58 ........... F ............... 1 ........... 1 .............. 0.7 ........... ARP .......... YES .............. 2 .................. 0
77 ............ T ............ 52 ........... F ............... 2 ........... 3 .............. 0.9 ........... ESL .......... YES ............ 30 .................. 0
78 ............ T ............ 43 ........... F ............. 12 ........... 2 .............. 0.5 ........... ARA .......... YES .............. 4 .................. 0
79 ............ T ............ 39 ........... F ............... 1 ........... 1 .............. 0.6 ........... ALP ........... NO ............. 30 .................. 0
80 ............ T ............ 48 ........... F ............... 1 ........... 2 .............. 0.5 ........... ESL .......... YES .............. 2 .................. 0
81 ............ T ............ 77 ........... F ............... 2 ........... 1 .............. 0.5 ............ AL ............ NO ............. 30 .................. 0
82 ............ T .............. 8 ........... F ............... 1 ........... 1 .............. 0.5 ........... ARA .......... YES .............. 4 .................. 0
83 ............ T ............ 61 ........... F ............. 30 ........... 6 .............. 0.5 ............ AR ........... YES ............ 30 .................. 0
84 ............ T ............ 25 ........... F ............... 1 ........... 2 .............. 0.5 ........... ALA ........... NO ............. 20 .................. 0
85 ............ T ............ 21 ........... F ............. 10 ........... 1 .............. 0.5 ........... ARP .......... YES .............. 4 .................. 0
86 ............ T ............ 35 ........... F ............... 1 ........... 1 .............. 0.5 ........... ALA .......... YES ............ 30 .................. 0
87 ............ T ............ 50 ........... M ............ 13 ........... 5 .............. 0.7 ............ AL ........... YES ............ 30 .................. 0
88 ............ T ............ 25 ........... M .............. 1 ........... 1 .............. 1.3 ............ AR ........... YES .............. 2 .................. 0
89 ............ T .............. 9 ........... M .............. 5 ........... 1 .............. 0.6 ........... ARA .......... YES ............ 30 .................. 0
90 ............ T ............ 22 ........... M .............. 4 ........... 1 .............. 0.5 ............ AR ........... YES .............. 1 .................. 0
91 ............ T ............ 40 ........... F ............... 1 ........... 1 .............. 0.6 ............ AL ........... YES .............. 4 .................. 0
92 ............ T ............ 50 ........... M .............. 1 ........... 2 .............. 0.5 ........... ARP ........... NO ............. 12 .................. 0
93 ............ T ............ 36 ........... M ............ 29 ........... 2 .............. 0.6 ........... ALA .......... YES ............ 15 .................. 0
94 ............ T .............. 8 ........... F ............... 2 ........... 2 .............. 0.8 ........... ARP .......... YES ............ 30 .................. 0
95 ............ T .............. 5 ........... F ............... 1 ........... 1 .............. 0.7 ............ AL ........... YES .............. 5 .................. 0
96 ............ T ............ 64 ........... F ............. 40 ........... 1 .............. 0.6 ............ AL ........... YES ............ 30 .................. 0
97 ............ T ............ 15 ........... F ............... 1 ........... 2 .............. 1.2 ........... ALP .......... YES ............ 30 .................. 0
98 ............ T ............ 44 ........... F ............... 5 ........... 6 .............. 0.5 ........... ESR .......... YES ............ 30 ................ 15
99 ............ T ............ 32 ........... F ............... 2 ........... 4 .............. 0.6 ........... ALP .......... YES ............ 20 .................. 0
100 .......... T ............ 40 ........... F ............... 1 ........... 1 .............. 0.5 ........... ALA .......... YES .............. 2 .................. 0
101 .......... T ............ 16 ........... F ............... 1 ........... 2 .............. 0.5 ........... ALP .......... YES .............. 2 .................. 0

History # HA per  # HA per
Case HA Age Gender Years of # Months Thermal X-Ray of Month Month
No. Type   HA of Care Deviation Listing Trauma Before Care After Care
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